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Description 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to hy- 
podermic needles. In particular, the present invention 
relates to a syringe assembly which conceals the sharp 
point of the hypodermic needle following use. 

BACKGROUND OF THE INVENTION 

[0002] A hypodermic needle has many applications in 
modem medicine. One application is to fit the hypoder- 
mic needle onto a syringe and to then insert the needle 
into a person's body for intra-muscular, subcutaneous, 
or intravenous injection of medications. Another appli- 
cation of the hypodermic needle is to coaxially mount a 
catheter over a hypodermic needle and to puncture a 
vein of a person's body with the needle. Following nee- 
dle puncture, the over-the-needle ("OTN") catheter is 
advanced into the vein, the needle is removed, and the 
catheter is connected to an intravenous line for fluid in- 
fusions into the vein. 

[0003] A hypodermic needle entering into a patient's 
body is invariably contaminated by the patient's blood 
and body fluids. Following use of the needle, the needle 
presents a risk to physicians, nurses, and other health 
care personnel because the needle might transmit an 
infection or disease to such personnel if it were to acci- 
dentally puncture them. Thus, health care personnel are 
in constant danger of contracting infections and diseas- 
es, some of which may be deadly. Other potential vic- 
tims of accidental needle punctures include sanitation 
workers which later dispose of garbage containing the 
hypodermic needle. The diseases which may be trans- 
mitted by a contaminated hypodermic needle include 
Immune Deficiency Virus, Hepatitis, Rabies, Kure, En- 
cephalitis, and Arbor viruses. The outcome of contract- 
ing one of these diseases is often fatal because there 
are no known cures for any of these diseases. Often a 
needle puncture in a person's skin is so trivial that it re- 
mains unrecognized until the person becomes seriously 
ill. 

[0004] Existing OTN catheters suffer from penetration 
problems because of long length needles and unse- 
cured needle supports. In addition, existing OTN cath- 
eters still present the danger of causing needle pricks 
due to ineffective encasement of the needles following 
use. 

[0005] Accordingly, there exists a need for a hypoder- 
mic needle assembly which overcomes the above-not- 
ed drawbacks associated with existing assemblies. 
[0006] The problem of suffering accidental needle 
punctures is well recognized. As a result, enormous in- 
ventive effort has been devoted to concealing the sharp 
needle point of hypodermic needles. One such effort is 
described in the present applicant's U. S. Patent No. 
5,338,311 (corresponding to EP 652 020 A2), issued 



August 16, 1994, and in the present applicant's EP 754 
469 A2. 

Summary of the invention 

[0007] A primary object of the present invention is to 
improve the syringe assembly described in the afore- 
mentioned U. S. Patent No. 5,338,311. 
[0008] One specific object of this invention is to pro- 
vide an improved syringe assembly which provides 
good structural stability for the mechanism that is used 
to retract the needle after it has been used. 
[0009] Yet another object of the present invention is 
to provide such an improved syringe assembly which 
facilitates fabrication, and reduces the cost, of the as- 
sembly. 

[0010] Still another object of the present invention is 
to provide such an improved syringe assembly which 
facilitates the operation of the assembly, particularly 
when it is desired to retract the needle prior to disposing 
of the syringe assembly. 

[0011] Another object of the present invention is to 
provide such an improved syringe assembly which im- 
proves the acceptability of the assembly by providing an 
external appearance which is virtually the same as that 
of conventional hypodermic needle assemblies which 
do not provide for needle retraction. 
[0012] A further object of the invention is to provide 
such an improved syringe assembly that has the same 
length as conventional hypodermic needle assemblies 
which do not provide for needle retraction. 
[001 3] Other objects and advantages of the invention 
will become apparent upon reading the following de- 
tailed description and upon reference to the accompa- 
nying drawings. 

[0014] In accordance with the present invention, the 
foregoing objectives are realized by providing a syringe 
assembly, operable in a normal mode and convertible 
to a retraction mode, comprising an elongated, gener- 
ally cylindrical barrel having a hollow interior forming a 
hollow nozzle located at the distal end of the barrel and 
opening into the interior of the barrel; a plunger slidably 
mounted in the barrel and forming a longitudinal cavity; 
a needle holder slidably mounted in the longitudinal cav- 
ity of the plunger and having a lateral arm; means de- 
fining a spiral channel on the barrel extending along a 
proximal end portion of the barrel for engaging said lat- 
eral arm of the needle holder and retracting the needle 
holder within the barrel in response to relative rotational 
movement between the barrel and the needle holder; 
latching means on the barrel for latching and unlatching 
the needle holder at the distal end of a spiral channel; 
said barrel including at least one longitudinal rib formed 
along the proximal end portion of said barrel and extend- 
ing approximately the length of said spiral channel for 
strengthening said proximal end portion of said barrel. 
[0015] In accordance with another aspect of the in- 
vention there is further provided an over-the-needle 
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catheter and means for releasably securing the catheter another embodiment of an over-the-needle cathe- 

to the above syringe assembly. ter. 



Brief description of the drawings 
[0016] 

FIG. 1 is an exploded view of a syringe assembly 
embodying the present invention; 
FIG. 2 is a side elevation, partially in section, of a 
needle holder included in the assembly of FIG. 1; 
FIG. 3 is an enlarged partial elevation, partially in 
section, of a distal end part of the needle holder of 
FIG. 2; 

FIG 4. is an enlarged side elevation of a plunger of 
the assembly of FIG. 1; 

FIG 4a is a sectional view taken generally along the 
line 4a-4a of FIG. 4; 

FIG. 5 is an end view of the plunger of FIG. 4; 
FIG. 6 is a sectional view taken generally along the 
line 6-6 of FIG. 4; 

FIGS. 7 and 8 are enlarged sections and FIG. 9 is 
an end view of two alternate forms of an end cap 
for the plunger of FIG. 4; 

FIG. 10 is an enlarged side elevation of the syringe 
assembly of FIG. 1 with the needle holder in the ad- 
vanced position and the plunger in its fully ad- 
vanced position; 

FIG. 11 is an enlarged partial side elevation of a bar- 
rel portion of the assembly of FIG. 9; 
FIG. 12 is a view taken generally along the line 
12-12 of FIG: 11; 

FIG. 13 is an enlarged end view of a locking tab of 
the assembly of FIG. 1; 

FIG. 14 is a side elevation of the locking tab of FIG. 
13; 

FIGS. 15 and 16 are diagrammatic illustrations of 
the syringe assembly of the invention showing the 
available range of axial movement of the plunger 
and with the needle fully advanced; 
FIGS. 17 and 18 are diagrammatic illustrations of 
the syringe assembly showing the available range 
of axial movement of the plunger relative to the bar- 
rel and with the needle holder in the retracted posi- 
tion and the needle concealed by the barrel; 
FIG. 19 is a partial side elevation of the syringe as- 
sembly, illustrating a part of the procedure for as- 
sembly of the plunger and needle holder with the 
barrel; 

FIG. 20 is a partial sectional view taken generally 
along the line 20-20 of FIG. 19; 
FIGS. 21 through 23 are elevations showing an al- 
ternate locking tab on the barrel; 
FIG. 24 is an enlarged cross-section of an over-the- 
needle catheter and a portion of the syringe assem- 
bly of FIGS. 1 - 20 embodying the present invention; 
and 

FIG. 25 is a cross-section similar to FIG. 24 showing 



Detailed description of the illustrated embodiments 

[0017] Turning now to the drawings, there is illustrat- 
ed a syringe assembly including a barrel 10, a plunger 
11, a hollow plunger cap 12, a hypodermic needle 13, 
and a needle holder 14. The barrel 10 is a hollow cylin- 
der which terminates in a hollow tapered nozzle 15 at a 
distal end thereof. A tapered or conical wall portion 23 
leads to the nozzle 15. . Otherwise the barrel 10 has con- 
stant inner and outer diameters through a proximal end 
portion 16 thereof. The interior of the nozzle 15 commu- 
nicates with the hollow interior of the barrel 10. An out- 
wardly extending flange 17 nearer the proximal end of 
the barrel 10 facilitates gripping of the barrel with the 
user's fingers when it is desired to move the plunger 11 
relative to the barrel 10. If desired, a portion of the outer 
surface of the barrel on the distal side of the flange 17 
may be serrated to facilitate gripping of the barrel during 
relative rotation of the barrel and plunger, as decribed 
below. The proximal end of the barrel 10 is open. 
[0018] The proximal end portion 16 of the barrel 10 
has a spiral slot 19 through its wall. As will be described 
below, this spiral slot 19 provides a retraction track for 
the needle holder 14 and the hypodermic needle 1 3. The 
spiral slot 1 9 extends along a sufficient length to accom- 
modate retraction of the needle holder 14 through a dis- 
tance that is sufficient to draw the entire length of the 
needle 13 inside the barrel 10, as described in more de- 
tail below. To lessen the weakening of the wall of the 
distal end 16 of the barrel 10, the spiral slot 19 extends 
less than 360° about the circumference of the barrel 10. 
In the illustrative embodiment, the spiral slot 19 extends 
approximately 270° about the circumference of the bar- 
rel 10. The extent of the slot 19 could be less than 270° 
without departing from the invention. 
[0019] The outer surface of the barrel 10 preferably 
contains graduations (not shown) indicating the volume 
level of fluid in the barrel. These graduations take into 
account the volume of the internal components such as 
the needle holder 14. 

[0020] The proximal end of the plunger 11 forms a 
knob 20 that can be grasped by a user to effect linear 
or rotary movement of the plunger 11 relative to the bar- 
rel 10. The periphery of the knob 20 is serrated to facil- 
itate gripping of the knob for rotary movement of the 
plunger. The distal end of the plunger 11 forms a head 
21 to accommodate the hollow rubber plunger cap 12. 
The outside diameter of the resilient cap 12 is reduced 
in the central portion so that the cap engages the inside 
wall of the barrel 10 only at the pliable margins of the 
ends of the cap. The diameter of the engaging end por- 
tions of the cap 12 is slightly larger than the inside di- 
ameter of the barrel 10 so that the cap presses firmly 
against the inside wall of the barrel to form an air-tight 
and liquid-tight seal at the cap/barrel interface. The in- 
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ner margins of the cap 12 make a similar tight contact 
with the outer surface of the needle holder 14. The inner 
margin of the cap 12 may be provided with a slit valve 
12a (see FIGS. 6, 7 and 8) for this purpose, i.e., to seal 
against the outer surface of the needle 13 when it ex- 
tends therethrough. The distal end 22 of the cap 12 is 
conical to conform to the conical distal end 23 of the 
inside surface of the barrel 10 when the plunger 11 is 
fully advanced within the barrel. 
[0021] The head 21 of the plunger 11 is configured to 
fit tightly within the hollow plunger cap 12. With the cap 
12 locked onto the head 21 of the plunger, the flat prox- 
imal end 24 of the cap abuts the flat surface of a circular 
disc 25 at the base of the plunger head 21 . Due to the 
air-tight and liquid-tight seal between the plunger cap 
12 and the barrel 10, as well as the needle holder 14, 
advancing movement of the plunger 11 inside the barrel 
10 creates pressure in the interior of the barrel between 
the plunger cap and the distal end of the barrel. Similarly, 
retracting movement of the plunger 11 creates a partial 
vacuum in that portion of the barrel interior. Alternatively, 
a resilient barrel contacting with the rigid plunger plate 
25 modified to carry a central elastic O ring can be used. 
[0022] The hypodermic needle 13 is mounted on the 
distal end of the elongated needle holder 14, which is 
detachably interlocked to the barrel 10. Prior to use of 
the syringe assembly, the needle 1 3 is covered by a pro- 
tective cap (not shown) which prevents needle pricks 
and preserves sterility prior to use. Both the needle 13 
and the distal portion of the needle holder 14 are hollow, 
and the interior of the hollow needle 13 communicates 
with the interior of the hollow distal portion of the needle 
holder 14. The needle holder 14 further communicates 
with the interior of the barrel 10 through an aperture 26 
in the side wall of the hollow portion of the needle holder 
14 (FIGS. 2 and 3). Prior to and during use of the syringe 
assembly for injection of medicine or withdrawal of blood 
(hereafter referred to as "normal use"), the aperture 26 
is positioned at the base of the barrel nozzle 15. The 
aperture 26 permits blood or medicine to enter or exit 
from the barrel 1 0 via the needle holder 14 and the nee- 
dle 13. This arrangement minimizes the dead space 
within which liquid can be retained in the syringe. 
[0023] During normal use of the syringe assembly, the 
needle holder 14 is locked to the barrel 10, and the 
plunger 11 and its cap 12 are free to slide longitudinally 
back and forth along the needle holder. The needle hold- 
er 14 comprises an L-shaped rod having a longitudinal 
body portion 31 extending axially arid including the ap- 
erture 26, and a lateral arm 32 extending radially across 
the barrel 10 at the proximal end of the rod. 
[0024] To permit relative sliding movement between 
the plunger 11 and the needle holder 14 in the longitu- 
dinal direction, the needle holder is mounted in a longi- 
tudinal channel 33 formed as an integral part of the 
plunger 11 . Multiple spaced apart resilient detents or re- 
taining elements 34 (FIGs. 4 and 4a) project inwardly 
from the opposed walls of the channel 33 to hold the 
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needle holder 14 within the channel. These detents or 
retaining elements 34 are deflected during insertion of 
the needle holder 14 into the channel 33, and then the 
elements 34 spring back to their original positions after 

5 the needle holder is in place. It will be noted that the ribs 
60 and 62 that form the opposed walls of the channel 
33 extend all the way to the inside wall of the barrel 10 
(see FIG. 10), thereby constraining the lateral arm 32 of 
the needle holder against any angular or rotational dis- 

10 placement relative to the plunger 11 . That is, the plunger 
11 and the needle holder 14 can rotate only in unison 
with each other, although they are free to move inde- 
pendently of each other in the longitudinal direction. At 
the proximal end of the needle holder, a locking detent 

1 5 75 (described below) locks the arm and plunger together 
to prevent relative longitudinal movement after retrac- 
tion is complete. 

[0025] To lock the needle holder 14 to the barrel 10, 
the outer surface of the distal end portion of needle hold- 

20 er 14 is seemlessly molded with a special texture to form 
a tapered surface 14a which mates with a complemen- 
tary tapered surface 15a on the inside wall of the barrel 
nozzle 1 5. These tapered surfaces 1 4a and 1 5a are con- 
ventionally known as locking luer tapers, and the angle 

25 of the taper (typically expressed as a percentage of the 
diameter) is conventionally known as a locking taper an- 
gle. In a preferred embodiment, a 6% taper angle is 
used. 

[0026] The locking surfaces 1 5a and 14a are engaged 

30 during assembly of the needle syringe, when the plung- 
er 11 and needle holder 14 are inserted into the barrel 
10 through the open proximal end of the barrel. The re- 
sultant locking luer taper can be released only by the 
application of simultaneous axial and rotational forces. 

35 [0027] The proximal end of the needle holder 14 is al- 
so locked to the barrel 10, via the lateral arm 32. This 
arm 32 extends radially beyond the plunger and fits into 
the spiral slot 19. The arm 32 can be locked to the barrel 
10 at the distal end of the spiral slot 19 and, when so 

^o locked, permits only reciprocal linear movement of the 
plunger 11 , to create vacuum to withdraw medication or 
blood and pressure to deliver medication to the patient 
via the hypodermic needle. When the arm 32 is locked 
at either end of the slot 19, the plunger 11 cannot be 

45 rotated within the barrel 10. When the arm is locked in 
the detent 75 at the proximal end of the slot, it disables 
the entire syringe. 

[0028] When the user desires to retract the hypoder- 
mic needle 1 3 within the barrel-plunger assembly, a me- 

50 chanical latch, or latching means 50, is manually actu- 
ated to unlock the arm 32 and thereby permit rotation of 
the plunger 11 relative to the barrel 10 along the spiral 
track 19. This relative rotation retracts and locks the 
needle-needle holder assembly within the barrel-plung- 

55 er assembly. For the needle holder to be moved to the 
retracted position, the plunger 11 can be in any desired 
position, e. g., to permit blood or medication to be re- 
tained in the syringe. 
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[0029] The preferred latch mechanism 50 of FIGS. 1 
and 10 - 14 includes a longitudinally grooved tab or lock- 
ing element 51 mounted for sliding movement upon a 
short longitudinal track 52 on the outer wall of the barrel 
10. The groove 53 of the tab 51 is shaped to match the 
outer surface of the track 52 so that the tab 51 slides 
back and forth on the track 52. The outer surface 54 of 
the tab 51 is serrated to facilitate movement thereof with 
the user's finger of thumb. 

[0030] The locking tab 51 also includes a small recess 
56 formed within the groove 53. This recess 56 is sized 
and located to engage a terminal end part of the lateral 
arm 32 of the needle holder 14, when the lateral arm 32 
is at a distal end portion of the spiral slot 19 with the 
needle 13 in a fully extended position. This prevents the 
tab from sliding in the proximal direction along the track 
52. This engagement can be overcome by a deliberate 
manually applied force to retract the tab 51 when it is 
desired to retract the needle. 

[0031] The latch 50 can be opened or closed by linear 
movement of the locking tab 51 along the track 52. Dur- 
ing normal use, the needle holder arm 32 is positioned 
at the distal end of the spiral slot 19, which is immedi- 
ately adjacent the flange 17, and the locking tab 51 is 
advanced on the track 52 to retain the arm 32 at the 
distal end of the slot 19. This locks the needle holder 14 
in the normal operative mode in which only linear recip- 
rocal movement of the plunger 11 is permitted. Because 
the locking tab 51 retains the arm 32, the needle holder 
14 cannot rotate and thus cannot travel along the spiral 
slot 19 for retraction of the hypodermic needle 13. Alter- 
natively, a hinged locking tab 59 (FIGS. 21-23) connect- 
ed by a living hinge 61 to the barrel 10 may be provided. 
The tab 59 has a through aperture 63 for engaging the 
lateral arm 32 at the distal end of the slot 19. Detents 
65 on the outer wall of the barrel 10 may hold the tab in 
place when engaged with the lateral arm 32 of the nee- 
die holder 14. 

[0032] When it is desired to retract the needle, the tab 
50 is retracted along the track 52 toward the proximal 
end of the syringe, thereby permitting rotation of the 
plunger 11 and retraction of the needle holder 14 by 
movement of the arm 32 along the spiral slot 19. Pref- 
erably, a proximal end of the spiral slot 19 includes a 
keyhole-shape locking feature 19a (FIG. 11) to lock the 
end of the arm 32 in place when the needle holder has 
been fully retracted. Also illustrated in FIG. 11 are the 
approximate positions of the lateral arm 32 of the needle 
holder 14 as it is rotated through 90°, 180° and 270° 
relative to the spiral slot 19. The needle holder 14 as- 
cending proximally on the spiral 19 slot passes into the 
keyhole 19a and through the angular detent 75, snap- 
ping into the locked position with a click. 
[0033] Referring again to FIGS. 4 and 9, and also to 
FIGS. 19 and 20, the plunger 11 will be seen to have a 
plurality of ribs which extend radially outwardly at sub- 
stantially 90° intervals. A first pair of these ribs 60, 62 
define the longitudinal channel 33 for holding the needle 



holder 14 as described above. A single rib 64 projects 
diametrically oppositely of these ribs 60 and 62. A fur- 
ther pair of diametrically oppositely extending ribs 66 
and 68 are formed in a plane at right angles to the ribs 

5 60, 62 and 64. In accordance with a preferred form of 
the invention, these latter ribs 66 and 68 include re- 
cessed surfaces 70, 72 toward their proximal ends. 
[0034] As shown in FIG. 10, a transverse rectangular 
slot 11 0 in the plunger 11 forms an access slot for a mold 

10 insert to form the detent 75, and a hole 120 (FIG. 5) in 
the plunger head 20 provides access for a tool used to 
push the needle holder 14 longitudinally into the barrel 

1 0 during initial assembly of the syringe (after the needle 
holder has been snappingly engaged beneath the de- 

15 tents 34 of the channel 33). 

[0035] Referring to FIGS. 1 9 and 20. with the plunger 

11 partially withdrawn with respect to the barrel 10, the 
recessed surfaces 70 and 72 of the ribs 66 and 68 pro- 
vide a relief space for a proximal end part of the barrel 

20 10 when the open end of the barrel 10 is pressed to- 
gether, for example by applying pressure between a 
thumb and a finger. As best viewed in FIG. 20, this action 
momentarily distorts the proximal open end of the barrel 
10 to a somewhat elliptical snape so as to permit the 

25 initial insertion of the lateral arm portion 32 of the needle 
holder 14 past the proximal open end of the barrel 10 
and into the spiral slot 19. An indexing recess 76 (FIG. 
11) in the end of the barrel 10 holds the needle holder 
14 in the correct angular position during assembly, and 

30 a shallow channel 77 (FIG. 11) further facilitates inser- 
tion of the needle holder 14 into the barrel 10 while the 
barrel is temporarily distorted to its elliptical shape. 
When the pressure on the barrel 10 is released, it 
resumes its generally circular cross-sectional shape for 

35 retaining the lateral arm 32 in engagement with the spi- 
ral slot 19. 

[0036] It will be appreciated that when the tab 51 is 
retracted to unlock the arm 32, the plunger can be in any 
desired longitudinal position. That is, the plunger can be 

to fully advanced, fully retracted, or at any intermediate po- 
sition. This is advantageous because it might be desired 
to retract the needle after only a portion of a dose of 
medication has been injected into the patient, or it might 
be desired to retain a portion of a blood sample with- 

45 drawn from a patient within the syringe. To prevent the 
leakage of any fluid contained within the syringe at the 
time the needle is retracted, a latex seal (not shown) 
may be provided at the end of the nozzle 1 5, or a needle 
cap 78 (FIG. 18) may be utilized. 

50 [0037] To ensure retention of the end portion of the 
arm 32 within the spiral slot 19 during retracting move- 
ment of the needle holder 14, the plunger 11 includes 
an integral circular retaining plate 55. The diameter of 
this plate 55 matches the inside diameter of the guide 

55 barrel 10 so that it tends to maintain the desired circular 
shape of the inside wall of the barrel 10. Stresses exert- 
ed on the wall of the barrel during use can tend to distort 
its desired circular configuration, and if the distortion be- 
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comes large enough, the arm 32 can escape from the 
spiral slot 19. With the retainer plate 55 riding on the 
inside wall of the barrel 1 0, however, such excessive dis- 
tortion is prevented, and thus retention of the arm 32 
within the spiral slot 19 is ensured. Of course, in addition 5 
to the retainer plate 55, the longitudinal ribs of the plung- 
er also glide on the inside wall of the barrel 10 at ap- 
proximately 90° intervals from each other, and thus fur- 
ther ensure that the barrel retains its desired circular 
configuration. 

[0038] A number of other features of the design of the 
barrel 10 help to retain the shape of the barrel 10, par- 
ticularly in the region of the spiral slot 19, so as to further 
assist in retaining the arm 32 within the spiral slot 19. 
One of these features is the design of the spiral slot 19 
itself, which, as mentioned above, extends less than 
360° around the circumference of the barrel. In the illus- 
trative embodiment, the spiral slot extends only around 
approximately 270° of the circumference of the barrel 
10. The extent of the slot could be even less than 270° 
without departing from the invention. Also, the track 52 
and a diametrically opposed similarly raised rib 58 are 
integrally formed in the side wall of the proximal end por- 
tion of the barrel 10 preferably running longitudinally 
from its proximal end to the flange 1 7. These raised ribs 
52, 58 further assure the structural integrity and rigidity 
of this portion of the barrel 10. Additional reinforcement 
may be provided by increasing the thickness of the bar- 
rel wall in this proximal region, or by the use of a different 
material in the segment of the barrel containing the spi- 
ral slot. A through slot 57 is provided at a suitable point 
in the rib 58 to permit the end part of the arm 32 to pass 
thereby as it slides along this portion of the spiral slot 19. 
[0039] During normal use of the syringe assembly, the 
barrel 10 and the needle holder 14 are held stationary, 
and the plunger 11 is free to move longitudinally relative 
to both the barrel 10 and the needle holder 14. Advanc- 
ing movement of the plunger 11 is limited by contact of 
the plunger cap 12 with the end wall of the barrel 10, as 
shown in FIG. 9. Retracting movement of the plunger 11 
is limited by contact of the plunger disc 25 with the arm 
32. If desired, an internal ring 79 (FIG. 11) may be pro- 
vided on the inside surface of the barrel to engage the 
disc 25 on the distal side of the spiral slot 19, to prevent 
further retraction of the plunger and protect against the 
leakage of fluids through the spiral slot 19 in the barrel 
wall. 

[0040] The needle holder 14 is locked to the barrel 10 
by virtue of the taper lock between the distal portion of 
the needle holder and the barrel nozzle 15, and the 
forced or strained locking engagement of the lateral arm 
32 by the tab 51 . Alternatively, the needle holder can be 
locked to the nozzle by a threaded connection, as de- 
scribed in more detail in my prior U.S. Patent No. 
5,643,222. The plunger 11 is also free to move longitu- 
dinally relative to the needle holder 14 because the nee- 
dle holder is not locked to the plunger in that direction. 
The locking of the lateral arm 32 by the tab 51 prevents 



rotational movement of the plunger as well as the needle 
holder, and also prevents the plunger from being acci- 
dentally pulled out. As long as the lateral arm 32 of the 
needle holder is locked by the tab 51 , the syringe as- 
sembly is in its normal operating mode. 
[0041] Following normal use of the syringe assembly, 
the needle 13 can be retracted into the plunger 11 and 
the barrel 10. This requires axial movement of the nee- 
dle holder 14 within the barrel 10 toward the proximal 
end thereof, which in turn requires that the needle holder 
14 be unlocked for movement along the spiral slot 19. 
Thus, to initiate retraction of the needle holder 14, the 
arm 32 is unlocked by retracting the tab 51 . 
[0042] Afterthe tab 51 has been retracted, the plunger 
knob 20 is turned to rotate the plunger 11 clockwise (as 
viewed from the proximal end) relative to the barrel. As 
the plunger is rotated, the needle holder 14 rotates in 
unison with the plunger because the arm 32 is captured 
between the opposed parallel walls of the channel 33 in 
which the needle holder is mounted in the plunger. Ro- 
tation of the needle holder 14 relative to the barrel (1) 
retracts the needle holder within the plunger by the cam- 
ming action of the wall of the spiral slot 19 acting on the 
arm 32, and (2) releases the locking luer taper at the 
distal end of the barrel nozzle 15 due to the resulting 
compound rotational and longitudinal forces applied to 
the tapered surfaces 15a and 14a. As rotation contin- 
ues, the arm 32 traverses the entire length of the spiral 
slot 19, thereby retracting the entire needle holder 14 
through a corresponding axial distance within the plung- 
er 11 (see FIG. 17). Of course, the needle 13 is retracted 
along with the needle holder 14, and thus the needle is 
retracted completely within the barrel nozzle 10 and the 
plunger 11, as illustrated in FIG. 17. 
[0043] In the illustrative embodiment, the spiral slot 
19 is formed in a proximal end portion of the barrel 10. 
The spiral slot preferably has a constant rate of curva- 
ture along its length and as noted above preferably ex- 
tends only (approximately) 270° or less about the cir- 
cumference of the barrel 10. The illustrative syringe 
need not be any longer than a conventional syringe be- 
cause conventional syringes are made longer than re- 
quired to provide more than the desired fluid volume, so 
as to avoid inadvertent withdrawal of the plunger and 
the resultant spillage of the syringe contents. The extra 
barrel length also accommodates the spiral slot 19 in 
the space between the plunger knob and the finger 
flanges. Thus, the present invention permits the exten- 
sion of the barrel length in this area to be used for the 
needle-retracting mechanism. 
[0044] At the distal end of the spiral slot 19, the end 
of the arm 32 physically bends the detent 75 and snaps 
into the keyhole-shaped detent notch 19a (FIGS. 1,10 
and 11) formed by the walls of the slot so that the user 
feels a click at the end of the needle retraction. The lock- 
ing action is automatic. Then if the user attempts to turn 
the plunger knob 20 in the opposite direction, such at- 
tempt is met with firm resistance. This is a safety feature 
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to prevent the needle from being returned beyond the 
end of the barrel nozzle, and to discourage re-use of the 
syringe. 

[0045] A proximally inwardly divergent locking detent 
75 (FIG. 4) is formed projecting from the inside wall of 
the channel 33 near the proximal end thereof to prevent 
the plunger 11 from being withdrawn from the barrel 10 
after the needle holder 14 has been retracted. The arm 
32 deflects the detent 75 as the arm is retracted past 
the detent, but the arm 32 then engages the proximal 
end of the detent so as to block any effort to retract the 
plunger 11 over the needle holder 14. This locking of the 
arm 32 by detent 75 also prevents further rotation of the 
plunger. The plunger knob 20 also blocks movement of 
the arm 32, and hence of the needle holder 13 and nee- 
dle 14, back in the proximal direction. 
[0046] To operate the syringe assembly, the protec- 
tive cap 78 (FIG. 18) is removed from the needle 13, 
and the required amount of medication is aspirated into 
the barrel 10. Next, the injection site on the body of a 
patient is determined and the skin is cleaned with an 
antiseptic solution. Following percutaneous entry of the 
needle into the patient, location of the needle tip in the 
vein is confirmed by aspirating a small amount of blood 
into the transparent barrel 10. The plunger 11 is then 
advanced to force the medication from the barrel 1 0 into 
the vein. After the medication is administered, the nee- 
dle 13 is withdrawn from the patient, the tab 51 is re- 
tracted to release the arm 32, and the plunger knob 20 
is rotated clockwise until the user feels the arm 32 snap 
into the detent notch 19a at the proximal end of the spiral 
slot 19. The spiral slot 19 may alternatively be config- 
ured to require counterclockwise, instead of clockwise, 
rotation of the plunger knob 20. With the needle 1 3 com- 
pletely retracted inside the barrel 10, the syringe assem- 
bly can be safely discarded in its entirety. 
[0047] It can be seen from the foregoing description 
that the syringe assembly performs all the conventional 
functions of injection syringes and yet, upon completion 
of injection, the hypodermic needle 13 is concealed 
within the barrel 10. The syringe assembly can receive 
and disperse medications any number of times for a giv- 
en patient by reciprocal longitudinal movement of the 
plunger 11 within the barrel 10. Another advantage of 
the syringe assembly is that its design prevents the 
plunger 11 from slipping out of the barrel 10 during nor- 
mal use of the assembly. 

[0048] The syringe assembly of this invention is easy 
to manufacture, cost-effective, and easy to use in the 
field. The parts can all be made by conventional plastic 
molding and using readily available metal needle stock. 
The plastic parts can be made by injection molding med- 
ical grade polymers such as polypropylene. The plunger 
sea! or cap can be molded from natural or synthetic elas- 
tomeric polymers. The spiral channel within the wall of 
the barrel is molded by slides having spiral elevations 
contacting the core pin. The mold is not opened until the 
barrel is stripped off the core pin to preserve the integrity 
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of the molded spiral track. The detents within the plunger 
channel 33 are molded by pins projecting inside the core 
of the plunger channel. 

[0049] The final assembly is compact because the 

5 needle holder 1 4 is retracted directly into the plunger 1 1 
itself, and thus the plunger 11 need not be fully with- 
drawn for needle retraction to occur. When discarded 
following use, the syringe assembly contributes mini- 
mally to the bulk of refuse. Since retraction of the needle 

10 1 3 is effected , by turning the plunger knob 20 at the prox- 
imal end of the assembly, the hand of a user does not 
come into the vicinity of the needle point, thereby mini- 
mizing the possibility of a needle prick during retraction. 
Moreover, the assembly employs substantially the same 

15 number of components as conventional syringes, and 
does not require additional guards, sheaths, sleeves, 
springs, etc. to conceal the needle following use. 
[0050] FIG. 24 depicts an over-the-needle ("OTN") 
catheter assembly including an OTN catheter 80 and the 

20 syringe assembly of FIGS. 1-20 (only a distal end por- 
tion of which is illustrated) with a hypodermic needle 13 
mounted therein. In the embodiment of FIG. 24, the OTN 
catheter 80 is a polymeric catheter having an elongated 
tip 82 mounted thereto. Prior to use of the OTN catheter 

25 assembly, a proximal end surface 84 of the OTN cath- 
eter 80 is coaxially mounted over the nozzle 15 and the 
hypodermic needle 13 protrudes through both the noz- 
zle 15 and the OTN catheter 80. The elongated tip 82 
of the catheter 80 is advanced over the needle 13. Prior 

30 to use, i.e., prior to inserting the needle 13 and catheter 
tip 82 into a vein, the needle 13 and catheter tip 80 are 
enclosed by a removable cap (not shown). 
[0051] Preferably, the catheter 80 includes an internal 
valve, such as a slit valve 86 to restrict the flow of fluids 

35 therethrough. Prior to and during normal use of the OTN 
catheter assembly, the OTN catheter 80 is held engaged 
over the nozzle 15 of the syringe assembly by locking 
luer tapers on the outer surface 1 1 5 of the nozzle 1 5 and 
the inner surface 81 of the catheter 80. Following punc- 

40 ture of the vein of a patient and insertion of the tip 82 of 
the OTN catheter 80 into the vein, the needle carrier 14 
and the mounted needle 13 are retracted in the manner 
described above. At this retracted position the needle 
carrier 14 is irretrievably locked in place inside the barrel 

45 as described above. The syringe is then disengaged 
from the catheter by simultaneously rotating and with- 
drawing the syringe, so as to release the locking luer 
taper formed by surfaces 115 and 81, as shown in FIG. 
24. The OTN catheter 80 is then advanced into the vein, 

50 and secured to the skin by adhesive tapes. 

[0052] The purpose of the locking luer taper formed 
by surfaces 115 and 81 is to mechanically unify the sy- 
ringe with the OTN catheter so that insertion force ap- 
plied to the syringe is directly transmitted to the hypo- 

55 dermic needle 1 3 and catheter 80. Release of the lock- 
ing luer taper disassociates this mechanical unity, per- 
mitting the syringe (with the needle 13 retracted) to be 
moved from the catheter 80. 
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[0053] During puncture of the vein, confirmation that 
the needle 13 and catheter tip 82 are located in the vein 
can be made by viewing blood entering the catheter 80 
by capillary action. It, however, is also possible to con- 
firm a flashback within the syringe barrel by partially re- 
tracting the plunger 11 relative to the barrel 1 0 to assure 
that continuity between the needle 13 and the vein is 
established. The side aperture 26 of the needle holder 
14 opens up into the flashback chamber thus created. 
Confirmation of proper insertion in the vein is indicated 
by blood entering the barrel chamber via the side aper- 
ture 26 in the needle holder 14. 
[0054] To use the OTN catheter-syringe assembly, 
the skin of a patient is first prepared and a peripheral 
vein is made prominent. Under aseptic precautions the 
vein is punctured with the needle 1 3 and catheter tip 82, 
and the location of the needle tip is judged by the change 
in color under the catheter or by the appearance of blood 
in the catheter or the flashback chamber. Once the lo- 
cation of the needle tip is confirmed, the needle carrier 
is retracted in the manner described above. While ad- 
vancing and retaining the OTN catheter 80 in the vein, 
the syringe assembly is removed and an intravenous 
line is connected to the catheter 80. Finally, the catheter 
80 is secured to the skin of the patient by adhesive tape. 
[0055] As shown in FIG. 25, it is possible to replace 
the OTN catheter 80 with the slit valve 86 with an OTN 
catheter assembly 90 having two orthogonally disposed 
body portions 90a and 90b, which are operatively cou- 
pled to the elongated catheter tip 82 by a rotary-type 
3-way ball valve mechanism 92. The elongated catheter 
tip 82 is the same as that of the catheter 80 of FIGS. 24 
-26. 

[0056] The novel and improved syringe assembly as 
described above offers a number of advantageous fea- 
tures: 

[0057] The detents 34 in the plunger channel 33 add 
precision to the needle holder movement. For example, 
straight axial retraction of the needle in the plunger 
channel 33 avoids angulation of the needle and punc- 
ture of the barrel cavity. It does not require extending 
the overall length of the syringe, and avoids the need 
for special measures such as breaking the plunger to 
prevent re-use. 

[0058] The spiral track 1 9 is molded in the barrel itself 
and offers positive engagement of the needle holder 
without requiring additional arts or complexity. 
[0059] The proximal end part 16 of the barrel 10 is 
strengthened by reducing the circumference of the spi- 
ral slot 19 from 360° to 270° or even further. Additional 
linear reinforcing ribs 52, 58 of material are incorporated 
in the barrel for strength. 

[0060] The number of the components (except for the 
locking tab 51) in the present invention is the same as 
in a conventional syringe to keep it cost effective. 
[0061] Use of the sliding needle holder eliminates the 
usual needle holder on the barrel nozzle, which elimi- 
nates the associated dead-space and quantity of wast- 



ed medications left over in the syringe nozzle and the 
female needle holder. 

[0062] The operation of the syringe is one-way so that 
accidental misuse is minimized, i. e., once retracted the 
5 needle holder is locked in place, so the needle cannot 
be re-extended. 

[0063] Operation of the syringe is particularly safe be- 
cause all the required manipulations of the various parts 
of the syringe are performed at or near the proximal end 
of the syringe, well away of the needle, during both the 
normal and retracting modes of operation. 
[0064] The locking and disablement is automatic 
when the needle holder is retracted by rotating the 
plunger and is positively indicated by an audible click 
produced by the detent 75. Pull-back of the plunger is 
also blocked by the detent 75 in the plunger while the 
back-tracking of the needle holder in the spiral slot is 
also blocked by both the detent 75 and the interfering 
contact of the plunger knob and barrel margin and key- 
hole detent 19a. 

[0065] In the rare event when only a partial close of 
medicine is given to the patient, the syringe with leftover 
medicine can be rendered safe by rotary retraction of 
the needle holder, while capping of nozzle will prevent 
spillage. 

[0066] It should be noted that the syringe assembly 
as described may be used to dispense medication or as 
a blood collection device. It may also be used to place 
an over-the-needle catheter, as described above. 



Claims 

1 . A syringe assembly, comprising: 

an elongated, generally cylindrical barrel (10) 
having a hollow interior forming a hollow nozzle 
located at a distal end of said barrel and open- 
ing into the interior of said barrel; 
a plunger (11) slidably mounted in said barrel 
and forming a longitudinal cavity; 
a needle holder (14) slidably mounted in said 
longitudinal cavity of said plunger and having a 
lateral arm (32); 

means defining a spiral channel (19) on said 
barrel extending along a proximal end portion 
of said barrel for engaging said lateral arm of 
said needle holder and retracting said needle 
holder within the barrel in response to relative 
rotational movement between the barrel and 
the needle holder; 

latching means (50, 59) on said barrel for latch- 
ing and unlatching said needle holder at a distal 
end of said spiral channel, characterized by 
said barrel including at least one longitudinal rib 
(52, 58) formed along the proximal end portion 
of said barrel and extending approximately the 
length of said spiral channel for strengthening 
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said proximal end portion of said barrel. 

2. The syringe assembly of claim 1 , characterized in 
that said latching means comprises a locking ele- 
ment (51) slidably mounted on said barrel for recip- 
rocating movement between a locking position at 
said distal end of said spiral channel and a non-lock- 
ing position away from said distal end of said spiral 
channel. 

3. The syringe assembly of claim 2, characterized in 
that said latching means includes means defining 
a groove (53) on said locking element and a longi- 
tudinal track (52) on an outer surface of said barrel 
for engaging said groove for effecting sliding move- 
ment of said locking element. 

4. The syringe assembly of claim 1 , characterized in 
that said barrel includes an outwardly extending fin- 
ger flange (17) to facilitate gripping of the barrel, and 
the distal end of said spiral channel (19) terminates 
at said flange (17). 

5. The syringe assembly of claim 4, characterized in 
that said needle holder has the lateral arm (32) 
which extends radially into the spiral channel (19) 
and wherein said latching means (50, 59) is move- 
able to capture the lateral arm of said needle holder 
in said spiral channel at a point adjacent to said 
flange. 

6. The syringe assembly of claim 1 f characterized in 
that said needle holder includes the lateral arm (32) 
extending laterally through said plunger cavity to 
said spiral channel (19), and said latching means 
(50, 59) is mounted for movement into and out of 
registry with a distal end of said spiral channel (19) 
for capturing and releasing said lateral arm at the 
distal end of said spiral channel. 

7. The syringe assembly of claim 1 , characterized in 
that said spiral channel (19) is formed in the wall of 
said barrel and extends radially through the wall of 
said barrel, and extends for no more than 270° 
around the barrel. 

8. The syringe assembly of claim 1 , characterized in 
that said spiral channel (19) includes means (19a) 
at a proximal end thereof for resisting advancing 
movement of said needle holder after it has been 
fully retracted. 

9. The syringe assembly of claim 1 characterized in 
that said longitudinal cavity of said plunger includes 
a plurality of detent means (34) for slidably retaining 
said needle holder within said longitudinal cavity. 

10. The syringe assembly of claim 1 , characterized in 
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that said latching means includes a locking element 
(51, 59) and wherein one of said ribs (52, 58) de- 
fines a track on which said locking element is slid- 
ably mounted for movement between a locking po- 
5 sition at a distal end of said spiral channel (1 9) and 
a non-locking position away from said distal end of 
said spiral channel. 

11. The syringe assembly of claim 1 , characterized in 
io that said needle holder (14) includes the lateral arm 
(32) for engaging the spiral channel (19) and said 
barrel has an open end and said plunger (11) in- 
cludes recesses (70, 72) alignable with said open 
end of said barrel for defining a relief space for de- 
*5 formation of said open end of said barrel to permit 
initial insertion of said lateral arm (32) of said needle 
holder (14) past said open end of said barrel and 
into said spiral channel (19). 

20 12. The syringe assembly of any one of the above 
claims, characterized in that said syringe assem- 
bly includes a catheter (80), said catheter (80) being 
coaxially mounted over a nozzle (15) of said barrel 
(10). 

25 

13. The syringe assembly of claim 12, characterized 
in that said catheter (80) includes an internal valve 
(86) for restricting flow therethrough. 

30 

Patentanspruche 

1. Spritzenanordnung, umfassend: 

35 ein langliches, im Allgemeinen zylindrisches 

Rohr (10) mit einem hohlen Inneren, das eine 
hohle Duse ausbildet, die an einem distalen En- 
de des Rohres angeordnet ist und sich in das 
Innere des Rohres offnet; 

40 

einen Kolben (11), der verschieblich im Rohr 
angebracht ist und einen langlichen Hohlraum 
bildet; 

45 einen Nadelhalter (14), der verschieblich in 

dem langlichen Hohlraum des Kolbens ange- 
bracht ist und einen seitlichen Arm (32) auf- 
weist; 

50 ein Mittel, das einen spiralformigen Kanal (19) 

an dem Rohr definiert, der sich entlang eines 
proximalen Endabschnittes des Rohres er- 
streckt, urn in Eingriff mit dem seitlichen Arm 
des Nadelhalters zu gelangen und den Nadel- 

55 halter als Antwort auf eine relative Drehbewe- 

gung zwischen dem Rohr und dem Nadelhalter 
in das Rohr zuruckzuziehen; 
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ein Arretiermittel (50, 59) am Rohr zurri Arretie- 
ren und Freigeben des Nadelhalters an einem 
distalen Ende des spiralfbrmigen Kanals, da- 
durch gekennzeichnet, dass 

5 

das Rohr zumindest eine Langsrippe (52, 58) 
aufweist, die entlang des proximalen Endab- 
schnittes des Rohrs ausgebildet ist und sich in 
etwa entlang der Lange des spiralformigen Ka- 
nals erstreckt, urn den proximalen Endab- 10 
schnitt des Rohres zu starken. 

Spritzenanordnung nach Anspmch 1 , dadurch ge- 
kennzeichnet, dass das Arretiermittel ein Feststel- 
lelement (51 ) umfasst, das fur eine hin- und herge- 15 
hende Bewegung zwischen einer Arretierposition 
am distalen Ende des spiralformigen Kanals und ei- 
ner Nicht-Arretierungsposition beabstandet vom di- 
stalen Ende des spiralformigen Kanals verschieb- 
lich am Rohr angebracht ist. 20 

Spritzenanordnung nach Anspruch 2, dadurch ge- 
kennzeichnet, dass das Arretiermittel ein Mittel 
umfasst, das eine Nut (53) am Arretierelement de- 
finiert, sowie eine sich in Langsrichtung erstrecken- 25 
de Bahn (52) an einer AuBenflache des Rohres, urn 
zur Bewirkung einer Schiebebewegung des Arre- 
tierelements mit der Nut in Eingriff zu gelangen. 

Spritzenanordnung nach Anspruch 1 , dadurch ge- 30 
kennzeichnet, dass das Rohr einen sich nach au- 
ften erstreckenden Fingerflansch (17) beinhaltet, 
urn das Ergreifen des Rohres zu erleichtem, und 
dass das distale Ende des spiralformigen Kanals 
(19) am Flansch (17) endet. 35 

Spritzenanordnung nach Anspruch 4, dadurch ge- 
kennzeichnet, dass der Nadelhalter den seitlichen 
Arm (32) aufweist, der sich in radialer Richtung in 
den spiralformigen Kanal (19) erstreckt, wobei das <o 
Arretiermittel (50, 59) beweglich ist, urn den seitli- 
chen Arm des Nadelhalters im spiralformigen Kanal 
an einem Punkt benachbart zum Flansch festzuhal- 
ten. 

45 

Spritzenanordnung nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass der Nadelhalter den seitlichen 
Arm (32) beinhaltet, der sich in seitlicher Richtung 
durch den Kolbenhohlraum zu dem spiralformigen 
Kanal (19) erstreckt, und dass das Arretiermittel so 
(50, 59) fur eine Bewegung in eine und aus einer 
Verrastung mit einem distalen Ende des spiralfor- 
migen Kanals (19) fur eine Feststellung und Freiga- 
be des seitlichen Arms am distalen Ende des spi- 
ralformigen Kanals angebracht ist. 55 

Spritzenanordnung nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass der spiralformige Kanal (19) 



in der Wand des Rohres ausgebildet ist und sich in 
radialer Richtung durch die Wand des Rohres er- 
streckt und sich urn nicht mehr als 270° urn das 
Rohr erstreckt. 

8. Spritzenanordnung nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass der spiralformige Kanal (19) 
ein Mittel (19a) an einem proximalen Ende dessel- 
ben fur einen Widerstand gegen eine Vorschubbe- 
wegung des Nadelhalters aufweist, nachdem die- 
ser vollstandig zuruckgezogen wurde. 

9. Spritzenanordnung nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass der sich in Langsrichtung er- 
streckende Hohlraum des Kolbens eine Vielzahl 
von Feststellmitteln (34) fur eine verschiebliche 
Halterung des Nadelhalters in dem sich in Langs- 
richtung erstreckenden Hohlraum aufweist. 

10. Spritzenanordnung nach Anspruch 1, dadurch ge- 
kennzeichnet, dass das Arretiermittel ein Feststel- 
lelement (51 , 59) umfasst, und wobei eine der Rip- 
pen (52, 58) eine Bahn definiert, an der das Arre- 
tierelement fur eine Bewegung zwischen einer Ar- 
retierposition an einem distalen Ende des spiralfor- 
migen Kanals (19) und einer Nicht-Arretierposition 
weg vom distalen Ende des spiralformigen Kanals 
verschieblich angebracht ist. 

1 1 . Spritzenanordnung nach Anspruch ,1 , dadurch ge- 
kennzeichnet, dass der Nadelhalter (14) den seit- 
lichen Arm (32) fur einen Eingriff mit dem spiralfor- 
migen Kanal (19) beinhaltet und dass das Rohr ein 
offenes Ende aufweist, und der Kolben (11) Aus- 
sparungen (70, 72) aufweist, die mit dem offenen 
Ende des Rohrs fur die Ausbildung eines Aus- 
gleichsraums fur die Verformung des offenen En- 
des des Rohres ausrichtbar sind, urn ein anfangli- 
ches Einsetzen des seitlichen Armes (32) des Na- 
delhalters (14) am offenen Ende des Rohres vorbei 
und in den spiralformigen Kanal (19) zu erlauben. 

12. Spritzenanordnung nach einem der oben genann- 
ten Anspruche, dadurch gekennzeichnet, dass 
die Spritzenanordnung einen Katheter (80) um- 
fasst, wobei der Katheter (80) koaxial uber eine Du- 
se (15) des Rohres (10) befestigt ist. 

13. Spritzenanordnung nach Anspruch 12, dadurch 
gekennzeichnet, dass der Katheter (80) ein inter- 
nes Ventil (86) zur Begrenzung der Stromung hier- 
durch umfasst. 



Revendications 

1. Ensemble a seringue, comportant : 
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dans ledit canal rtelicoYdal en un point adjacent £ 
ladite collerette. 

6. Ensemble d seringue seton la revendication 1 , ca- 
5 racterise en ce que ledit support d'aiguille com- 
prend le bras lateral (32) s'etendant lateralement £ 
travers ladite cavite du plongeur jusqu'audit canal 
rtelicoidal (19), et ledit moyen de verrouillage (50, 
59) est monte de fagon a effectuer un mouvement 
10 venant en alignement et s'6loignant de I'alignement 
avec une extremite distale dudit canal rtelicoYdal 
(19) pour emprisonner et libSrer ledit bras lateral a 
l'extr§mite distale dudit canal helicoYdal. 



un corps alIong6, globalement cylindrique (10) 
ayant un interieur creux formant une buse creu- 
se placee d une extremite distale dudit corps et 
s'ouvraht d I'interieur dudit corps ; 
un plongeur (11) monte de fagon coulissante 
dans ledit corps et formant une cavite 
longitudinale ; 

un support (14) d'aiguille monte de fagon cou- 
lissante dans ladite cavite longitudinale dudit 
plongeur et ayant un bras lateral (32) ; 
un moyen definissant un canal helicoYdal (19) 
sur ledit corps s'etendant le long d'une partie 
extreme proximale dudit corps pour engager le- 
dit bras lateral dudit support d'aiguille et retrac- 
ter ledit support d'aiguille a I'interieur du corps 
en r^ponse a un mouvement relatif de rotation 
entre le corps et le support d'aiguille ; 
un moyen de verrouillage (50, 59) sur ledit 
corps pour verrouiller et d§verrouiller ledit sup- 
port d'aiguille a une extremity distale dudit ca- 
nal helicoidal, caracterise en ce que 
ledit corps comporte au moins une nervure lon- 
gitudinale (52, 58) formee le long de la partie 
extreme proximale dudit corps et s'etendant 
approximativement sur la longueur dudit canal 
helicoYdal pour renforcer ladite partie extreme 
proximale dudit corps. 

2. Ensemble a seringue selon la revendication 1 , ca- 
racterise en ce que ledit moyen de verrouillage 
comporte un element de blocage (51) monte de fa- 
gon coulissante sur ledit corps pour executer un 
mouvement de va-et-vient entre une position de 
blocage a ladite extremite distale dudit canal heli- 
coYdal et une position de non blocage eloignee de 
ladite extremite distale dudit canal helicoYdal. 

3. Ensemble 3 seringue selon la revendication 2, ca- 
racterise en ce que ledit moyen de verrouillage 
comprend un moyen definissant une gorge (53) sur 
ledit element de blocage et un chemin longitudinal 
(52) sur une surface exterieure dudit corps pour en- 
gager ladite gorge afin d'effectuer un mouvement 
de coulissement dudit Element de blocage. 

4. Ensemble a seringue selon la revendication 1 , ca- 
racterise en ce que ledit corps comporte une col- 
lerette (17) pour les doigts faisant saillie vers I'ex- 
terieur pour faciliter la prise du corps, et I'extr6mite 
distale dudit canal helicoidal (19) aboutit a ladite 
collerette (17). 

5. Ensemble a seringue selon la revendication 4, ca- 
racterise en ce que ledit support d'aiguille compor- 
te le bras lateral (32) qui s'etend radialement dans 
le canal helicoYdal (19) et dans lequel ledit moyen 
de verrouillage (50, 59) est mobile de fagon a em- 
prisonner le bras lateral dudit support d'aiguille 



15 7. Ensemble a seringue selon la revendication 1 , ca- 
racterise en ce que ledit canal helicoYdal (19) est 
forrrte dans la paroi du corps et s'etend radialement 
a travers la paroi dudit corps, et il ne s'etend pas 
sur plus de 270° autour du corps. 

20 

8. Ensemble a seringue selon la revendication 1 , ca- 
racterise en ce que ledit canal helicoYdal (19) com- 
prend un moyen (19a) a une extremite proximale 
de ce canal pour resister a un mouvement d'avance 

25 dudit support d'aiguille apres qu'il a ete totalement 
retracte. 

9. Ensemble & seringue selon la revendication 1, ca- 
racterise en ce que ladite cavite longitudinale dudit 

30 plongeur comprend une pluralite de moyens d'arret 
(34) destines a retenir de fagon coulissante ledit 
support d'aiguille a I'interieur de ladite cavite longi- 
tudinale. 

35 10. Ensemble a seringue selon la revendication 1, ca- 
racterise en ce que ledit moyen de verrouillage 
comprend un element de blocage (51 , 59), et dans 
lequel Tune desdites nervures (52, 58) dSfinit un 
chemin sur lequel ledit element de blocage est mon- 
40 te de fagon coulissante afin de se deplacer entre 
une position de blocage a une extremite distale du- 
dit canal helicoYdal (19) et une position de non blo- 
cage 6loign£e de ladite extremite distale dudit canal 
helicoYdal. 

45 

11. Ensemble a seringue selon la revendication 1, ca- 
racterise en ce que ledit support (14) d'aiguille 
comprend le bras lateral (32) destine £ engager le 
canal rtelicoYdal (19) et ledit corps pr6sente une ex- 
50 trSmite ouverte et ledit plongeur (11 ) pr6sente des 
6videments (70, 72) pouvant etre alignes avec la- 
dite extremite ouverte dudit corps pour definir un es- 
pace de d6gagement pour une deformation de la- 
dite extremite ouverte dudit corps afin de permettre 
55 une introduction initiale dudit bras lateral (32) dudit 
support d'aiguille (14) au-deia de ladite exttemite 
ouverte dudit corps et dans ledit canal helicoYdal 
(19). 
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12. Ensemble a seringue selon I'une quelconque des 
revendications precedentes, caracterise en ce 
que ledit ensemble & seringue comprend un cathe- 
ter (80), ledlt catheter (80) etant monte coaxiale- 
ment sur une buse (15) dudit corps (10). 5 

1 3. Ensemble d seringue selon la revendication 1 2, ca- 
racterise en ce que ledit cathether (80) comprend 
une valve interieure (86) pour limiter TScoulement 
dans ce catheter. 10 
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Richard D. Margiano 



Sent: 

To: 

Cc: 



Subject: 



From: 



Richard D. Margiano 

Friday, May 28, 2004 3:57 PM 

'Pensabene.Lisa* 

Martin B. Pavane 

RE: Astra v. Eon: metoproiol 



Lisa, in response to your May 27th letter to Marty and your May 27th letter to me: 

1 . Eon is filing a brief in opposition to the MDL on Tuesday; 

2. On Tuesday I will email you Eon's proposed scheduling order, which is written on the template provided by 
the Judge; 

3. 1 have received Astra's counterproposal regarding staying the counterclaims and will respond on Tuesday. 

Best Regards, 

Richard D. Margiano, Esq. 

Cohen, Pontani, Lieberman & Pavane 

551 Fifth Avenue 

New York, NY 10176 

Tel.: 212-687-2770 

Fax:212-972-5487 

Email: RMargiano@cplplaw.com 

This message and any attachments are solely for the use of the intended recipients. They may contain privileged 
and/or confidential information, attorney work product or other information protected from disclosure. If you 
are not an intended recipient, I hereby notify you that you have received this email in error, and that I strictly 
prohibit any review, dissemination, distribution or copying of this email and any attachment. If you have 
received this email in error, please contact me and delete the message and any attachment from your system. 
Thank you for your anticipated cooperation. 
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